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DETAILED ACTION 

Claim Objections 

Claims 5-7 and 12 - 15 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

With regards to claim 5, the examiner cannot find any applicable prior art and / or 
suggestions disclosing the repeated pattern area detector detects whether candidates 
for the plurality of repeated pattern areas exist in the second detected pattern data, 
measures area sizes of the candidates with a first optical magnification lower than an 
optical magnification of the first imaging optics if the candidates exist, re-acquires image 
data of the pattern with a second optical magnification higher than the first optical 
magnification within the detected area sizes, judges a coincidence degree of the 
candidates on the basis of the re-acquire image data, and registers the candidates, 
when judged to coincide, as the plurality of repeated pattern areas in combination with 
all the limitations of claim 1 . 

With regards to claim 12, see the rationale for claim 5. 

Claim Rejections ■ 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 -4, 8 - 11 and 16 - 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Specht (US pat no 4,805,123) in view of Jun (US pat no 6,366,688) 
and Tsai (US pat no 4,845,558). 

With regards to claim 1 , Specht discloses a pattern inspection apparatus, which 
performs die-to-die inspection of comparing detected pattern data of one area with 
detected pattern data of another area among a plurality of repeated pattern areas (see 
fig 1-10), comprising 

• first imaging optics which forms first optical image of a pattern, formed on an 
inspection target plate on the basis of design pattern data (see fig 1-18), 

• a detected pattern data generator which detects the first optical image and 
generates first detected pattern data (see col. 5 lines 16 - 21 - the input data 
from the wafer gets converted into image pixel data), 

• second imaging optics which forms second optical image of a pattern formed on 
an inspection target plate on the basis of design pattern data (see fig 1 - 20), 

• a detected pattern data generator which detects the second optical image and 
generates second detected pattern data (again see col. 5 lines 16-21) and 

• a comparator which sequentially compares the first and second input data of the 
repeated pattern areas to perform die-to-die comparison (see fig 10 - the input 



Application/Control Number: 1 0/720, 1 36 Page 4 

Art Unit: 2624 

data from the left and right die are compared with each other and defects are 

detected using image difference). 
Specht does not using the second imaging means to capture the image of the entire 
wafer and detects repeating patterns from the image obtained from the second imaging 
means. Jun discloses an imaging means, which forms second optical image of the 
pattern, the imaging optics serving to scan an entire region of the pattern on the 
inspection target plate (see fig 28 - the electron beam scans the entire region of the 
pattern, at 520 and 524, it checks if all the pixel in the vertical and horizontal, 
respectively, had been scanned, also see col. 18 lines 43 - 44) and a repeated pattern 
area detector, which detects the plurality of repeated pattern areas from the detected 
pattern data (see col. 19 lines 3-18, also see the invention of Jun does not only 
detects holes it also detects other repeated patterns, col. 20 lines 27 - 30). One skill in 
the art would include imaging entire pattern region means and detect repeated pattern 
means because those repeated patterns are most likely ones that have defects in them 
(see Jun col. 19 lines 19-36) and detecting the repeated patterns will locate the defect 
in the wafer and improve inspection process. 

Jun teaches only using one magnification to scan the entire region of the wafer pattern 
(see col. 1 1 lines 48-51) not using a plurality of magnifications to find repeated 
patterns. Tsai teaches using plurality of magnifications to observe a region of the wafer 
shown in figure 2 and then selects a part of the region, figure 2 - 30, to inspect if there 
is any defects in greater magnification, figure 3, with 40, 42, 44 and 45 being the areas 
to be inspected. One skill in the art would include different magnifications for 
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semiconductor inspection because to align the wafer for imaging to obtain correct 
locations of defects (see Tsai col. 3 lines 21 - 27), improving inspection process. 
One of Specht's imaging means, figure 1 - 20, modified by Jun's imaging means and 
combined with the plurality of magnification disclosed by Tsai disclose the current 
claimed invention of claim 1 . 

With regards to claim 2, Specht discloses an apparatus according to claim 1, wherein 
the repeated pattern area detector detects the plurality of repeated pattern areas by 
pattern matching on the basis of a similarity on a pattern layout of the second detected 
pattern data (see fig 10 - the left image is matched with the right image to find defects). 

With regards to claim 3, Specht discloses an apparatus according to claim 2, wherein 
the similarity in the pattern includes a pitch and size of the plurality of repeated pattern 
areas (see fig 1 0 - the pitch of the left and right images is 4 pixels and the size of the 
left and right images are 2X2). 

With regards to claim 4, Specht discloses an apparatus according to clam 1 , wherein 
the repeated pattern area detector further performs detection of the plurality of repeated 
pattern areas on the basis of the design pattern data (see figure 10 - the design of 
those left and right images are to have a dark pixels in the upper left corner of the image 
window). 
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With regards to claim 8, an extension to the rejection of claim 1 , Tsai discloses those 
repeated patterns having rectangular shapes (see fig 3 - the vertical length of each die 
is longer than the horizontal length). Whether detecting square, rectangular or any other 
generic shapes, it is just a matter of design as to how the dies are manufactured and 
does not change the image processing steps of the system. One skill in the art would 
include a rectangular shape die because it can be easily manufacture, which takes less 
time to send to the market. 

With regards to claim 9, an extension to the rejection of claim 8, the size of the die does 
not change the image processing steps needed to inspect the dies, and semiconductor 
electronic of various sizes are well known (MPEP 2144.03). One skill in the art would 
choose a size of 1 mm square or less because to manufacture more chips with lesser 
which improve productivity and profit gain. 

With regards to claim 10, the first and second images of the left and right dies, 
respectively, are obtained, then it detects the defects between the first and second 
images, as shown in Specht, figure 1 and 10. The second imager is replaced by Jun's 
image capturing device, which scans an entire region and Tsai discloses the plurality of 
magnification used in scanning the individual die and an entire region of a wafer. The 
combination of Specht, Jun and Tsai disclose the claimed invention of claim 10. 

With regards to claim 1 1 , see the rationale and rejection for claim 1 . 
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With regards to claim 16, see the rationale and rejection for claim 8. 

With regards to claim 17, see the rationale and rejection for claim 9. 

With regards to claim 18, see the rationale and rejection for claim 10. 

2. Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Specht ('123) in view of Jun ('688). 

With regards to claim 19, Specht discloses a pattern inspection apparatus, which 
performs die-to-die inspection of comparing detected pattern data of one area with 
detected pattern data of another area among a plurality of repeated area (see fig 1 - 18 
and 20 - the inspected data are comparing die from a wafer), and die-to-database 
inspection of comparing the detected pattern data with reference pattern data obtained 
from design pattern data (see col. 3 lines 28 - 34 - inspected image is compare with a 
reference image to properly align the inspected image), comprising 

• imaging optics which form an optical image of a pattern formed on an inspection 
target plate on the basis of the design data (see fig 1 - 18 and 20 are the 
imaging optics), 

• a detected pattern data generator which detects the optical image and generates 
the detected pattern data (see col. 5 lines 16-21) and 
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• a comparator which sequentially compares a plurality of detected pattern areas 
on the second detected pattern data corresponding to the plurality of repeated 
pattern areas detected by the repeated pattern area detector in accordance with 
die-to-die comparison (see fig 10 - the defect(s) are found using image 
difference using the left and right images). 
Specht does not using the second imaging means to capture the image of the entire 
wafer and detects repeating patterns from the image obtained from the second imaging 
means. Jun discloses an imaging means, which forms second optical image of the 
pattern, the imaging optics serving to scan an entire region of the pattern on the 
inspection target plate (see fig 28 - the electron beam scans the entire region of the 
pattern, at 520 and 524, it checks if all the pixel in the vertical and horizontal, 
respectively, had been scanned, also see col. 18 lines 43-44) and a repeated pattern 
area detector, which detects the plurality of repeated pattern areas from the detected 
pattern data (see col. 19 lines 3-18, also see the invention of Jun does not only 
detects holes it also detects other repeated patterns, col. 20 lines 27 - 30). One skill in 
the art would include imaging entire pattern region means and detect repeated pattern 
means because those repeated patterns are most likely ones that have defects in them 
(see Jun col. 19 lines 19-36) and detecting the repeated patterns will locate the defect 
in the wafer and improve inspection process. 

With regards to claim 20, whether detecting square, rectangular or any other generic 
shapes, it is just a matter of design as to how the dies are manufactured and does not 
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change the image processing steps of the system. One skill in the art would include a 
rectangular shape die because it can be easily manufacture, which takes less time to 
send to the market. 

With regards to claim 21 , an extension to the rejection of claim 20, the size of the die 
does not change the image processing steps needed to inspect the dies, and 
semiconductor electronic of various sizes are well known (MPEP 2144.03). One skill in 
the art would choose a size of 1 mm square or less because to manufacture more chips 
with lesser which improve productivity and profit gain. 

With regards to claim 22, the first and second images of the left and right dies, 
respectively, are obtained, then it detects the defects between the first and second 
images, as shown in Specht, figure 1 and 10. The second imager is replaced by Jun's 
image capturing device, which scans an entire region. The combination of Specht and 
Jun disclose the claimed invention of claim 22. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alex Liew whose telephone number is (571)272-8623. 
The examiner can normally be reached on 9:30AM - 7:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on (571)272-7695. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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